
We claim: 



r- 13 




m 

i* pa 



US 



15 



20 



25 



30 



A process for hydrogenating a benzenepolycarboxylic acid or a derivative thereof or a 
smixture of two or more thereof by bringing the benzenepolycarboxylic acid or the 
ivative thereof or the mixture of two or more thereof into contact with a hydrogen- 
containing gas in the presence of a catalyst which comprises as active metal at least one 
metal of transition group VIII of the Periodic Table alone or together with at least on metal 
of transition group I or VII of the periodic table applied to a support which contains 
macropores toaving a pore diameter of greater than 50nm according to the definition in Pure 
Applied Chemistry 45, p. 79 (1976) with the proviso that 

if dimethyl terepMhalate is hydrogenated, the hydrogenation using a catalyst which 
comprises as active Vetal ruthenium either alone or together with at least one metal of 
transition group I, VII or VIII of the Periodic Table applied to a support, where the support 
has a mean pore diameterVf at least 50 nm and a BET surface area of at most 30 m 2 /g and 
the amount of the active metal is from 0.01 to 30% by weight, based on the total weight of 
the catalyst, and the ratio of thes^urface areas of the active metal and the catalyst support is 
less than 0.05, 

and/or 

a catalyst which comprises as active metal ruthenium either alone or together with at least 
one metal of transition group I, VII or VIII\pf the Periodic Table in an amount of from 0.01 
to 30% by weight, based on the total weight of the catalyst, applied to a support, where 
from 10 to 50% of the pore volume of the support is formed by macropores having a pore 
diameter in the range from 50 nm to 10,000 nm and from 50 to 90% of the pore volume of 
the support is formed by mesopores having a pore\liameter in the range from 2 to 50 nm, 
where the sum of the pore volumes adds up to 100%, i^ excluded. 



12. A process as claimed in claim 1, wherein the catalyst comprises as active metal at least one 
metal of transition group VIII of the Periodic Table either alonfe or together with at least one 
metal of transition group I or IV of the Periodic Table applied to a support, where the 
35 support has a mean pore diameter of at least 50 nm and a BET\urface area of at most 




5 3Q m 2 /g and the amount of the active metal is from 0.01 to 30% by weight, based on the 

totaKweight of the catalyst. 

A processes claimed in claim 1, wherein the catalyst comprises as active metal at least one 
metal of transition group VIII of the Periodic Table either alone or together with at least one 
metal of transition group I or VII of the Periodic Table in an amount of from 0.01 to 30% 
by weight, basea on the total weight of the catalyst, applied to a support, where from 10 to 
50% of the pore Volume of the support is formed by macropores having a pore diameter in 
the range from 50 Am to 10,000 nm and from 50 to 90% of the pore volume of the support 
is formed by mesopotes having a pore diameter in the range from 2 to 50 nm, where the 
sum of the pore volume\ adds up to 100%. 

14 . A process as claimed in claim 1, wherein the catalyst comprises as active metal at least one 
metal of transition group VIII of the Periodic Table either alone or together with at least one 
metal of transition group I or VII\of the Periodic Table in an amount of from 0.01 to 30% 
20 by weight, based on the total weight of the catalyst, applied to a support, where the support 

has a mean pore diameter of at least 0M im and a BET surface area of at most 1 5 m 2 /g. 

15 . A process as claimed in claim 1 , wherein the benzenepolycarboxylic acid or the derivative 
thereof is selected from the group consisting of monoalkyl and dialkyl esters of phthalic 

25 acid, terephthalic acid and isophthalic acid,\nonoalkyl, dialkyl and trialkyl esters of 

trimellitic acid, trimesic acid and hemimelliticV acid, monoalkyl, dialkyl, trialkyl and 
tetraalkyl esters of pyromellitic acid, where the alkyl groups can be linear or branched and 
each have from 3 to 1 8 carbon atoms, anhydrides G>f phthalic acid, trimellitic acid and 
hemimellitic acid, pyromellitic dianhydride and mixturesjof two or more thereof 
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16. A process as claimed in claim 2, wherein the benzenepolycak>oxyIic acid or the derivative 
thereof is selected from the group consisting of monoalkyl and dialkyl esters of phthalic 
acid, terephthalic acid and isophthalic acid, monoalkyl, dialkyl and trialkyl esters of 
trimellitic acid, trimesic acid and hemimellitic acid, monoalkyL dialkyl, trialkyl and 

35 tetraalkyl esters of pyromellitic acid, where the alkyl groups can be l\near or branched and 



ea6h have from 3 to 18 carbon atoms, anhydrides of phthalic acid, trimellitic acid and 
hemimellitic acid, pyromellitic dianhydride and mixtures of two or more thereof. 



17 . A process ste claimed in claim 3, wherein the benzenepolycarboxylic acid or the derivative 
thereof is selected from the group consisting of monoalkyl and dialkyl esters of phthalic 
10 acid, terephthalic acid and isophthalic acid, monoalkyl, dialkyl and trialkyl esters of 

trimellitic acid, ffimesic acid and hemimellitic acid, monoalkyl, dialkyl, trialkyl and 
tetraalkyl esters of pyromellitic acid, where the alkyl groups can be linear or branched and 
each have from 3 to r8 carbon atoms, anhydrides of phthalic acid, trimellitic acid and 
hemimellitic acid, pyromdjitic dianhydride and mixtures of two or more thereof. 

15 

18 . A process as claimed in claim 5. wherein the benzenepolycarboxylic acid or the derivative 
thereof is selected from the gnnro consisting of monoalkyl and dialkyl esters of phthalic 
acid, terephthalic acid and isophthalic acid, monoalkyl, dialkyl and trialkyl- esters of 
trimellitic acid, tiimesic acid and Hemimellitic acid, monoalkyl, dialkyl, trialkyl and 
20 tetraalkyl esters of pyromellitic acid, wltere the alkyl groups can be linear or branched and 

each have from 3 to 18 carbon atoms, anhydrides of phthalic acid, trimellitic acid and 
hemimellitic acid, pyromellitic dianhydride and mixtures of two or more thereof 



19. A process as claimed in claim 1, wherein the subport comprises activated carbon, silicon 
25 carbide, aluminum oxide, silicon dioxide, titanium slioxide, zirconium dioxide, magnesium 

oxide, zinc oxide or a mixture of two or more thereof/ 
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20. A process as claimed in claim 2, wherein the support conymses activated carbon, silicon 
carbide, aluminum oxide, silicon dioxide, titanium dioxide, zirconium dioxide, magnesium 
oxide, zinc oxide or a mixture of two or more thereof 



21. A process as claimed in claim 3, wherein the support comprises activated carbon, silicon 
carbide, aluminum oxide, silicon dioxide, titanium dioxide, zirconiun\ dioxide, magnesium 
oxide, zinc oxide or a mixture of two or more thereof 



35 



22/^?V*pjocess 35 claimed in claim 4, wherein the support comprises activated carbon, silicon 
carbide, alttmbum oxide, silicon dioxide, titanium dioxide, zirconium dioxide, magnesium 
oxide, zinc oxide or s a<mxture of two or more thereof. 



23 . A process as claimed in claim 1 , wherein the4jydrogenation is carried out in the presence of 
a solvent or diluent. 



14V,. Method of using a^eydoh^anedicarboxylic ester according to claim 2 or a 
cy&tehgxanetricarb0xylic ester onuiiixture of two or more thereof as plasticizer in plastics. 

25.. Method of using a cydW^exanedicaj^oxylic ester according to claim 3 or a 
cyclohexanetricarboxylic^e^ or more thereof as plasticizer in plastics. 

26 m Method of using a cyclohexanedicarboxylic ester^acgording to claim 4 or a 
cyclohexanetricarboxylic ester or a mixture of two or more thereof^plasticizer in plastics. 

2sL A process as claimed in any of the preceding claims, wherein the hydrogenation is carried 
otttcontinuously. 

28. A proces^as claimed in claim 2, wherein the support comprises activated carbon, silicon 
carbide, aluminuh^^cide, silicon dioxide, titanium dioxide, zirconium dioxide, magnesium 
oxide, zinc oxide or a rmJrta^re of two or more thereof. 

29. A process as claimed in claim 3^>*4ierein the support comprises activated carbon, silicon 
carbide, aluminum oxide, silicon dioxide^titanium dioxide, zirconium dioxide, magnesium 
oxide, zinc oxide or a mixture of two or more tnfei^of. 

30 . A process as claimed in claim 4, wherein the supporTfcomprises activated carbon, silicon 
carbide, aluminum oxide, silicon dioxide, titanium dioxide, zifrsQmium dioxide, magnesium 
oxide, zinc oxide or a mixture of two or more thereof. — 
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llN A process for hydrogenating a ^^n^y^boxylic ac^)br a^e^^^^etefif 



or a 



v: — — — - , fmfyO^^i 

mixture of two or more thereof by bringing the benzenepolycarboxyhc acid or the < fx €/ ^ r ^ 

derivative thereof or the mixture of two or more thereof into contact with a hydrogen- c^ty 

containing gas in the presence of a(ratdysUvhich compnses asQic tive metalj Eit least one ' , 

metal of transition group VIII of the Periodic Table alone or together with at least on metal 

of transition group I or VII of the periodic table applied to a support which contains 

*ma^oporcs\having a pore diameter of greater than 50nm according to the definition in Pure 
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Applied Chemistry 45, p. 79 (1976) with the proviso that 

if dimethyl terephthalate is hydrogenated, the hydrogenation using a catalyst which 
comprises as active metal ruthenium either alone or together with at least one metal of 
transition group I, VII or VIII of the Periodic Table applied to a support, where the support 
has a mean pore diameter of at least 50 nm and a BET surface area of at most 30 m 2 /g and 
the amount of the active metal is from 0.01 to 30% by weight, based on the total weight of 
the catalyst, and the ratio of the surface areas of the active metal and the catalyst support is 
less than 0.05, 

and/or 

a catalyst which comprises as active metal ruthenium either alone or together with at least 
one metal of transition group I, VII or VIII of the Periodic Table in an amount of from 0.01 
to 30% by weight, based on the total weight of the catalyst, applied to a support, where 
from 10 to 50% of the pore volume of the support is formed by macropores having a pore 
diameter in the range from 50 nm to 10,000 nm and from 50 to 90% of the pore volume of 
the support is formed by mesopores having a pore diameter in the range from 2 to 50 nm, 
where the sum of the pore volumes adds up to 100%, is excluded. 
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12. A process as claimed in claim 1, wherein the catalyst comprises as active metal at least one 
metal of transition group VIII of the Periodic Table either alone or together with at least one 
metal of transition group I or IV of the Periodic Table applied to a support, where the 
support has a mean pore diameter of at least 50 nm and a BET surface area of at most 



